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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrochemical 
catalyst for cleaning NOx in combustion exhaust gas, capable of 



efficiently cleaning NOx even in such a state that the 
concentration of oxygen in combustion exhaust gas is high. 
SOLUTION: The electrochemical catalyst consists of an NOx 
reducing catalyst 1, a hydrocarbon oxidizing catalyst 2 ? an ion 
conductive substance 3 enabling the movement of ions between 
both catalysts, an electron conductive substance 3 emabliing 
the movement of electrons between both catalysts and an NOx 
absorbing substance 4. 




1 : NOxaffitt. 

2 : HCjftifcfcK 

4 : NQtRtttt* 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



Best Available Copy 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAkTayLhDA41 3293371 P1 .htm 04/1 2/1 7 



Searching PAJ 

[Date of requesting appeal agaii^^xaminer s 
decision of rejection] IB 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAkTayLhDA41 3293371 P1 .htm 



(19) H*H4*fFJ? (JP) 



aa ^ H 4# WF ^ * < A > 



#^2001 -293371 
(P2001 -293371 A) 

(43)^IBB ¥j£l3^1OJ§230 (2001. 10.23) 



(51) IntCl. 7 

B 0 1 J 27/232 

B 0 1 D 53/94 

F 0 1 N 3/08 

3/10 



ZAB 



F I 

B 0 1 J 27/232 
F 0 1 N 3/08 



y-T3-r(##) 

ZAB A 3G091 

C 4D048 

A 4G069 
3/10 A 
3/28 3 0 1 C 

7fcgf2£ S*Si<DR7 OL (± 10 JO m&M\Ztfc< 



(2i)m®#^ 


4^^200 0-11 6235( P20D0— 11 6235) 




000006013 










(22)tf«B 


3p^i2# 4 £ 18 B (2000. 4. 18) 




JEJSOT^BaBSLOrtriTa 2*3-9 








t£EB 
































msw s f«eaKAoft-Tg2*3^ = 














(74) «s A 


100102439 



















(54) K^ffXONOx^bffl^fc*^ 

(57) [JBB] 

[ ffl&St ] NO, StcS*^ 1 1 1 ^{bTkmo^fcM 




1 : N0x»7cttfc; 
4 :. NOxftJfcttJt 



^gftf * <D N O/^^lMI^Wo 

'ptt < i *> 1 o«cN 0,«7E»«i*J J:CFIWfc*«©Wfc 

s ft ^ ^ c <b <t 1* *§s*^ i tai&<D 
skew*** * tf^bTKJRowtiWK^^F s tit: ^4 a 

I^^Ci £ -T * W#3S 1^U3 <Df5Jftrt>*C 

->^>SWxr$)l i%^±(DK*£:^A,rt>£ 
C t =£r«F® iT^lf *S l 0 5 0tiEiSc<D*$J£9f#* 
<DN o«i*<'bffl«»{fc^WJi. 

[APRS 7 ] ±IBIS^a 1 &1>L6 <0^ltiMc%zm<0 

**!B^»«cw»or s c t zmm t r n 

[0 00 1 ] 

commit* zfr h$m ?n^N o.tsttawtw* 

6NO.*JWbT4NO ll «WOT««<fc*JI*««CWI'*"*. 
[0 00 2] 

mm^^M^r hMjiKfct , 

fb**t>— KfbKSR (CO) (H a ) fr<*fOS7C 

) *Mtt*SK*bESS<h*. HI D**a± , CtTto-& 

^ci(cj: o r iKtt*(c}M b*f? 5 #tt**»iwb ^ 
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mm twb^wicttasmsa or ^ 4 c <t or 

fc 0 , N O x ^H C»a«©B0»K:** tt«**r*fc 0 

r£fc„ 

[0003] — iss^a £<Dftmmtmw. 
fc**tts«fstb^#rj^3#4^©«^tf y 

C O & £©S7n14««<DN O x *C#T * tb*#ffifiKC4> 

rut 5<ti>5F£®#£>o/co 

[0 00 4]^cr. N0,*KiRr4ttH€:W"rS^ ' 
K^'j^A (BaCO,) tl^<DT)\^tJ »;±5S£JHfr£ 

o x ®jR%S^H7tM^cjjnx.r, y->««ccj:D*fe 
D4ja*JNO,*— «F«)ic»aor*5#. i-2#c<t 

20 {cBTctt^K^fi^O^O, IB*4ift*(OJ»«lteB«:0/c 
[0 0 0 5 ] H5B, m*-U. WOO 9 3/1 2 8 6 3 

R^ciatg ^ nr i ^4 <fc ^ a , »;->y^>x>>>> 
^GD 1 x>^>tc*tjSU/c— «Wtt»*^?!KiaW«: 
fflii e>nt i,^ n o.^hffiWlol^ir ^>^ 0 ccd 

J:5tt*HK«:, NO x ^Mi4«^ , ;->NO x l4^^ 
t^Wnri^o 2 Uigf^^^cDNO 

30 x 4NO x »«^«^K0iA^/c*(Dftl^r*4^, NO 

4»*fe-r4. C©M«2 1ttCitotf, no x cdm<*- 

mfo<Dmm$&v&z>f)K ^wtono^no,^ 

Sir* »; •jA^y-jAtt^SJcNO^oii* 

i^nn^o 2 2««S^9f*'^*cD*^^ (^/v 
y>) *)i^a»r*5HCi»«fit^*oN0, 

40 iR^Mr^D, Ri^'^A^g^y^A^ffi^ 

[0 0 0 6 ] BI6» % BI5(Dcfc9&ae*©NO,*{bffl 

4 1 ttNO,*+»CC»JRO/ctt«S(DNO,!RJR^H"C* 
h . B6»NO, ^iRfel® Cc N O x k. 6 nfct^ffi 

■C*0. N0 x StcS4^2 2©i5filCD#HmtC«NO x ^ 
^<#fil, HC#*n«, NO x £il7uMST&C<b 
*5-c^4 0 0^0, *< ^ratl^CDO^fe. NO x il 

5cttiK2 2±©^rcDS)Sr*4cDr\ gF*'^*tc, n 

50 OxiHC flr>W*3&H-»«:»aET 4 C i #N O x 3l7t;CD^ 
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o/c ft chtt. NO.(OM{b**sBBR«:Jt^'C»l*fecD 
©, «tB*©NO x ©?j|g#0. l%lcmtctj;\,><DX\ 
W8kifi3%&Lki>Z>£. N O x 3^Ml»2 2 teifir5< ffi 

»SK#3%J&T"C*ft«, NO.GHKcfcjBtS*^ 

[0007)i7«, NO,»jR«WK:B^6nrt»3ifc 
N O.Wi i ^ £QSC ft ^ tcW&ZW&fttcmSZ L tdB 
-C&Y). mvcto^X, 4 2fcWO,©»Jl«*Ha<>:A,<!f 
SCCtt-o/cNO x RK®Hr*-5„ C©J:5fttKS8T 
NO Jt a5cittME2 2©ifi«(D»H»CC»NO JI ««i 

A,ffl9PfiEi/a^. se^t, no x Stc^2 2±cchc 
ffiNO,«iR*liaTr«fc<4ac^ftr*D, SlJl£<r 20 

fe, HCCC^^r^3^^S7TC-C#^C^o/cO, NO x 

[00081ft*. COJJ^ftNO.KjraUWK*^ 
yd»^^t««i Lttt, 4#B¥6 -2 0 07 40# 
.3!^fcIBiSSftT^£J:5ftfe©#**K 1~~2#C*£ 
oc, #v y >**i>ttjS7ctt®K^«A-r-s^ffi*iSffl 30 
snrc^. ft*. ^vj>og:A(y^^w^) 

*<tT, ^S*r«c»fflS*ftft£©#R3&««^6ti 
[0 0 0 9 ] L3&>bft3&S6, NO,»4K%»r»JBrc# 

iNojt »»aKo*>r*>ftjtc*S)tae>K:, 9»s 

T. # V y >ft i'O^bKSRrNO, fcjBETSsfcWS 

asttib"c*>, K*ocj:^r?g«snrb*i^ no x ^ 40 

il7cT-Si^c«M-e>ft35Po/c. S£oT, g^^v 
y y^H«vtcft-5*r^vy>*8SJnbT-^^ 

^IC^IOrfv y >&&^«:fi^^g£^LT-£ 

aSMFcaWbu NO,»iR1ffi**qE-ffcr*©r, y* 
«S*fe *>2S»J:b-fe >if- ft i*r»CcE« L ft# 6 
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[ooioi-S, y~>^~>#xx>^>^y-> 
#-rtr>ft£\ SWSritfSfcfcK:* «SStc 
#T&£»©it^£±^2tt/c y ->^->x>iP>Cc 

[001 1 ] */c, StS^rVt-^-, Sffi* h~ 
^ h-:/ft<t^D«S»*\ =f5©«ttWFft£T(D 

[0 0 12] 

H C (Dm tmjS iNO x © StES li* H H*K trfo 1* S © 

^ft £<Dm7m®'s&T&m&vf?&r z y ? f *h»*. 

«0!fia53&J*^fc. C©±9ftBBRiM**(r*t«B^© 
NO,«BI0SBS©BBtt, «fflm©x>^>0CR6 

ft<*f©*S8L Gi&y r>t-Z-. Stt^h-^ # 
XX b-:/ft<h'©l»J£8t =f5©^3«Pftt'CCft3lO/c 

[0013] *?HBtt. «±©«fc5ftfi»©^*»& 
T*/c«e>R:.ft3ti/cfe©"C«)D, «5&Sf#x©»ffl8«tK 
^i«»tbW»^NO,tiWtr**«»8f^ 
©n o x ^kffl««{ t*««*a«-r £t££gfft<*:T 

[0014] ft*, 2*Hfci±©JWK'C, WfcSJCiai 
tt, 2f«tBHRA^6ifeCcHilH5n/c«FH^ 10-270 

0 5 5#5i*«cH*snri»s. c© r«*tffc£ 
S4^|J ^rfflC^»W©C ojsss©mi$^^* 
^«0*BBUKA^63teCcmiHSn/c«FH¥l 0 
- 2 7 0 0 5 6^«tCP§^$nn^ 0 #«9Itt. S 
*W(c«, C© T««Wt¥)l«Kj «IMHUeamKt»3ia' 

*>©T^)^ 0 
[0015] 

[0016] **9B©»2©«J««C<t4j|BjR9W^©N 
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[0017] *^CDm30m^C^^>^gW^CDN 

n o x mmwrnt a * >e«^wi or tr o % 

[0018] *»|)§©m4©«^<tSjB«ffif*'^(DN 

[0019] *m*<Dn5ommz&zm&mi3x<DN 
o x mtmmmtmm\t, ±^4<omLicm*.x; 

tt. . -fe v ? a t if v y ^ a ^trts^mttBr* * £> <d 

[0 02 0] "*:jKBO*6 <D»fiRtC J: S««SW^©N 

o,»fbffi«Mb^««w\ _biemi a^oassofem 

[0 02 1 ].*«?8©*io*ffiCCi*iB«BW^ON 
[0 0 2 2] 

[0023] safccDj&iB i . ant ^mMommom 
ft«*H^b-rs^k**cr)MYbftiiSE (&r. ucmm 

©Jfr&tt, 4**NO,»ftJK^Str*S. ^^>eag'Sfe 

osn^urt^. NO.JiTcftiaifcJiofHCBWfc 

ftttl2*sfiftF3n3feN0 11 RJR*JI4i, ^*>£2gf£ 
feM i tt-7^»ttttK(Da£tt 3 t &m&T £ C t K J: 

hWcjffiJKU/tO, -fe^S^^^fJCD^ 

-*a-*\ ^^^A^oabi^Liwr^jK^^LW 



(4) «52 0'0 1—2 9 3 3 7 1 

6 

Stf/xoNo.iMbfcflWB-j-*. 

[ 0 0 2 4 ] fcfc, *ftm&fflfiJE-¥>«JS*ffiiJt«««> 

S*H1, H2*JcfcC/H3*ffll>r»U<K?8T^. 
[0 0 2 5] NO K ©iR«5S4^«, NO,»7Gft4SSl 
<**l>ttHC»fbftfci«2) */hLT«*B4»(DNO x ^ 

10 NO,StcS««1 fcJ: ? Ti«fc limfb^Wtt:, N,<fc» 

■ £ *^*t£»K©«^«j 3 <D*cd * 

£iI^T, HCHfbftH«2fc:iSU HC tJxffcLX, - 

« -y * >g»ftwsr 4 m*&mmm<Dm&b 3 o* 
©ii^£^tt«r£5i o r n o . mmm r ccai«n. 

IC, NO,©«7c«NO x S7ufiSJSl±, HCCDBitttH 

CK<bttJK2±r«sc^ri^<Dr, no^hcw 

^b^WtCNO.iSTcftBKl xMytZftZoix. SEtf* 

[oo26]i2« v ii commt&m&z $ 6 

»^:»©NO^K^$tiT(r^NO Jl »JR«5»4 ION 
30 O x 3l7U^l rNO x jl7t:^C 0. HCORfbtt, N 
0«^^2<fc^4StCtt^}fcNO ll KlR^B^K4 2<DHCM^b 

^i^^Ccfc^r, HCK{b««2*«ttec5pifflL/rN 
Scc&ofcaHTtt, HC©»a<b^«j&M^b^ec 

40 [0027] «aawra»wufc j: 5 wt^mtMmv 
tt, i^D*f^^K{b$n^%K<b«ssn^»©M 

«©JB7ctt«tt^, tHScbM^bftBKtt^*^ h9- 
^iitfo. L^fc, n6 x QSaR®S4^:<1xTI^<DT*, 
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mtmm t*A* >{m&mw t m*&mmmm& 

1 1 &-Wiitmm<D&7vM&s 12«mtl$© 
fb*fiL 1 5tt-»fbiBR<DiMbmfit 16teKIR<D3I 

NO+4H*+ 4 e--N 2 + 2H 2 0 
NOi + 8'H f + 8 e"^N J + 4H J 0 
[0030] 

C + 2H l O^CO: + 4H f + 4 e" 
H,-^2H*+2 e" 
CO + H 2 0-CO I + 2H f + 2 e- 
[ 0 0 3 1 ] StcKJSW:. (e") fc<fctf-f 

W\ (e~) *5j:Cf-f^> (^aFy; H + ) £?B5? 

tftotittl*. oa>U _biB5£ ( 1) fccfcO'S (2) COM 
tg«{&# 1 v£fi*T^*<DK:Sti,T\ (3) 
(5) ©bkhmm*. ovi5<tc$)^ 0 ffir>r. cn6 

"#^*Z/£»<OilIMcfc!K JbSHSC (1) -a (5) 30 

■exes ft «. 

[0 0 3 2 ] ttfc, ±St1^t>£I©»i ir^' 

a ( i ) -a (5) ^n^n. 

5S (6) -^SC ( 1 0) ©El£fciES&;l&*i*#, £/£ 
*^«tttta*.WK:ttHIO«:35cS. tttc* y& h>&m 

t a *>&m<o tfe 6©e«tt«flt*«ffl' utfectK 40 

[ 0 0 3 3 ] [StuH&J 
2NO+4 (6) 
2NO. + 8 e--N 1 + 4 0 l - (7) 

[0034] mitmm 

C+ 20 2 -— CO, + 4 e" (8 ) 

H, + 0 2 -^H 2 0 + 2 e" (9 ) 

CO + 0 J --^CO l + 2 e- (10) 

[0035] ±is*Ji©»«i r«, *r*>e» 

^3iNO x BtcMJK 1 fe J: If H C BM bfiitt 2 *sfl3# 5 0 . 
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*S*gK^6ftTt>£ 0 NOfc<fctXNO,<Dfi7C«fitti 

^-ft-eftTiBsS; (i) teic« (2) rsi^n, c, h 

,*$<!: tfC 0<D»{b«fttt*tt*ftTS55S; < 3 K a 

(4) (5) a*, flMfc***-* 

[0029] 

( 1 ) E= 1. 4 9 5 V 
(2) E= 1. 3 6 3 V 



(3) E = 0 . 2 0 7V 

(4) E = 0. 0 0 0 V 

(5) E = -0. 1 0 3 V 

SftfcNO,«JR*K4i*«^Lfc»*CCO(r»r5%l/ 

■arte, ^n^ngij^tcNOxSTuMJiifc^^HCB! 

fbtt«t 2 #tffi$ ^n/cNO x »iR<»» 4ttblCW&h 

[0 036 ]^^ A *>e»tt««i*-T^we»» 
cc, flut**w{b-r*cd:3&sr*4. c©<k5ft-f*> 

0II*.I2WH¥8 - 3 3 2 3 4 2^i^C^$nt 

< , W*tt«»W 1 0-25.58 32 #CCB8tR3 ft 

3 (0. 05<X<0. 3, 0. 1<Y<0. 3) tm 
■fe§ftLa a . x Sr x MnO, (0.'05<X<0. 

3) (om&wzm^zct&x&z. tn^comw^m 

**. £K>i&&xfflttzm{^mnmiimmm*mt%L 
x, 7vh>&mt»ftA*>&m<DW'fi&mizm*-tc 
Mftmm'gtimmztixteK), ccDXsizmt&K&mi* 
scifetts. &&xMmA*>&mm?z>mM±L 

X, -teyrXBHbSL iOto^Sm.O^ISS^c-fe 
■;7iffi(Ce 1 . x Sm x O T (0. 1<X<0. 5, 
1. 75<Y<2) >it 40 0X»ftr(>i»t>aBR-f 

N O x ^b JB«»f l^ttMEKzai 0 X l> 3 . 
[0 0 3 7 ] g/c, ±HBSBttD»Jtt 1 rtt, NO x il^; 
jfeHK 1 *$ J: Cf H CH-f btt« 2^NO x ®jR«5H 4 CcfflJS 
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[0038] mmcommz . h 4 a. **ib©ib»©»- 
n mmmm 1 o«^^ri«(cj)!Hk 1 ± 2 H<D«wb 

[0 03 9] ^Cfc v 0 8lSCft«:iffl©NO,a 

No,B7cttKi tmk<DHcwumM2±^ *^ h 
v ?- v ~~<Dm&tmmc. mm 1 , 2<b^ 

[004014*5, iimmmzmz Ttt, :£BH*3&*£ 

[004 1 )4^ ±ESOi©»J»2-C«. NO,il7C 
«t« 1 *s J: CXH C tt{ tflHK 2 # N O „ RffiftK 4 K IKS 
ZtiX\,*Z>i&&K.r>\ e *Xm\jtctfi. Z.tlh<D%%M\ , 2 
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[0 04 2] ±IBgH*<DJ&ttl *5cfcO f 2CCtel» 

Xs NO % &7bMmi-PHCmitMM2 iUtft NO x 

10 £tcizcn%o&&om&tt£&. tmesis 

(Dm&MXft* 0 < % N O.Mjztm 1 £ H CBMbttK 
2 «c h— © tm ^ & c & pjjfer * £ o 

[0 04 3 ] S/c, NO«RiRiBJ»4iLrttSe*©l» 

[00-44]^ ^tve^ttWiuttt MW 
* > * /c«7k« ^ * > ££>sir £ »jcc*tittflefflBjtt 

X$>2> 0 ^ttWictt, m«TiE<ZMb (1) (2) 

r^sns«dM{b»a<b*^ttfflnii«r*s. 

-ft ( 1 ) : La a .«S rxGat.rMffyOa (0. 05< 
20 X<0. 3, 0. 1<Y<0. 3) 

{t(2) : Ce a _ x Sm x O Y (0. 1<X<0. 5, 
1.75 <Y<2) 

CCD^fc (2) XTTiZtlZ-tV V&ty~?VOACDm 
<&WLitmz, 4 0 0 •CSSr*l»WR-f *>£SS»tt** 

[0 04 5 ] $/c, mT-e^ttifefMi U"C«. 

*mi>®mx$>tii l *&M°]mx3b2>. mttmc^ & s 
m, m. -v*>\>tj:£<D&mm$<D&5iL&&'m* 

>^'>I^»La a . x Sr x Mn0 3 (0/ 0 5 <X 

<o. 3)cdj:^cc, «^a%«iSrtaiJK:wrsfc© 

[0 04 6 ] 

f»^ON 0,»{tffl««^b^JI«©«BS*ffi*». 
Ml, 2tcfflt^. 

[0 0 4 7 ] ©NOxiBTcftHKiHCMIbttJfll^JHftFO 

^r* 3 ii, 1 2 0 °C"C 3 BSHKflft 5 0 0 "C"C 3 
fltiSSl 2 0 o CT3 6^l2:^U, »ut 



XL 

«U ati&LfcSt 1 2 0W3B*|BttJ|U »»U 
3 6>«:4 0 O'Cri «fBU*W6 L LT. Rhi 

p 1 3&sffl«?$n/cKB(^y $ A*m#Lfc7;i/ ^ 
tfHHl/fc. chttTftbi. NO»«7ctt»t (Rh) 
iHCBftlSI (P t) €:ffl^U/cNO x ^i»MCCtg 

[0 0 4 8 ] 8>B**J!HI0IIS 
■fe y -JAi^y OA^j^itB : 2tg^L/ct9* 
1 4 5 0°C-C1 0«FPJ««U/cf*«:t&»U, -fey? 

[0049] mbn i . ■ 

#XM0fK. ±IB 
<D-C»6ftfcN O.aBcMHKi: H CI£{b^*ffl^ L,/c 
NO,,KiR%K<!:±BB0rf#6ti^:H(tWBR (*fe y £ 

&c#tfc U /cm, bt^t £^;UD. ( t'X £ 

? 5 Atcrj-r* a >^L/c„ &«c % 2 5 0 °C 

ri.^^L, 0 0-C-C2 0»«BfiEL/T^Sfe 

« 1 CDtf >:7VU«Sf£3#/c e 
[0 05 0 ] i±$3M 1 . ±IB0rf#6n/cNO,M7tM 

^^N^Aten-rw >#l,tCo &*c\ 2 5 O'Cri 
©1f>:/;U£^/i£3tf/c 0 



(7) «M 2 0 0 1 - 2 9 3 3 7 1 
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* [0 0 5 1 ] JQfcff2 . *HJ6W* % ±fBHSS<D^S§2 

n/cia»mMs-(-fe i ;^A-ifvy^Aa^{b^) t 

/c*^ 'J-*^*^ S^rs- hS(Cj:r>rft-7^^ 

^L/c 0 2 5 0'Cri B#K«2«IU S6tC600 

10 "Cr2 0»^UT^ifiW2C3[)1f>^Jl/*^S'a-/c. 
[0 0 5 2 ] mm 2 . ±BB® "Cf*6 ft/c N 0, iM7t;J§4 

icHc mimmzmn l/cno, r k# 

H7^^*/^n- hffiCCtorgt-T^^-^A-^DA 
^KCD^-*Aicn--r-f >^0/c o »«c, 2 5 0"C 
tl^KilL, S6tC6 0 0*Cr2 0»«SJSRL/rJ:fc« 
W 2 Otf > $ it /Co 

[0053] t iFflHR.] mmm 1 , 2 & «t tfjt«w 

.20 1, 2cD-y->^^m^t-^-T'SS^n> h 

®&fcmifmt#X*:mMLfcJ7X*2 0L/min©S 

BftSP*f ^8W//x <L 1 mm<D y ? ^»H«WF3t/^«» 
^©^3SScDmS*fx^fflCi/c 0 y->sw«8E 

/c. ^/ci/xMt ^OfflfffcK^O/cffiWSftSR 
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